An immediate EM science need is a reliable kinetic model that predicts long-term waste glass performance. A framework for which the kinetics of mineral-solution reactions can be used to interpret complex silicate glass properties is required to accurately describe the current and future behavior of glasses as synthetic monoliths or natural analogs. Reaction rates and mechanisms are essential elements in deciphering mineral/material reactivity trends within a compositional series or across a matrix of complex solution compositions. An essential place to start, and the goal of this research, is to quantify the reactivity of crystalline and amorphous SiO 2 phases in the complex fluids of natural systems.
Perhaps the most important motivation for quantifying SiO 2 reactivity in the fluids of subsurface environments is that an understanding of fundamental controls on the reactivity of simple Si-O bonded phases establishes baseline behavior for silica phases widely found in waste storage environments. Host rock silicate minerals dominate virtually every repository rock-water system. Further, complex silicate glasses will be the front line of defense in containing radioactive wastes in both interim and long-term storage strategies. However, we have little quantitative understanding of pure SiO 2 reactivity in the solutes of natural and perturbed groundwaters even though current EM strategy calls for dispersal of waste into silicabased glass materials. Findings will establish quantitative relationships between silica reactivity and complex solution chemistries never investigated and are presently speculative at-best. Further, we will be able to uncover an underlying principle that governs how solutes affect silica reactivity in a systematic and predictable way.
STATUS:
The new research project was initiated on February 1, 2001 . We have made significant progress and all major aspects of the research activities are 1) underway or 2) findings are being prepared for publication at this time. With the completion and relocation of our new expanded laboratory in June 2002, we have two Postdoctoral Scientists, one new Ph.D. student, one undergraduate and the P.I. working on all phases of the project.
A. Interactions with Users: Tank Focus Area
The P.I., Dove, has continued to interact with TFA scientists and engineers on the problems of waste glass properties. Results of our EMSP-funded research have interfaced well with the efforts of Dr. Pete McGrail and colleagues at PNNL. Continued linkages between Dove's former EMSPfunded postdoc, Dr. Jonathan Icenhower, and his group at PNNL has further facilitated information transfer from the 'university lab to user' environment. Similarly, former EMSP-funded graduate student, Troy Lorier, now works with the Glass Chemistry group (Dr. Bill Holtzscheiter) at Westinghouse Savannah River.
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